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MESSAGE FROM THE PRESIDENT
Greetings –
I recently had the opportunity to be a guest speaker for a graduate course in sustainability at Portland State University regarding
wastewater treatment “Sense of Place: Flushing”. It made me
aware that many end users don’t know much about wastewater
industry other than pushing down the lever and flushing the toilet. It is a common case of “out of sight out of mind” and no one
really wants to talk about the journey of waste through the complicated network of pipes to treatment plant prior to disposal.
However, this out of sight mentality can result in many problems
for anyone working downstream. We all know that flushing items
down the toilet results in maintenance work, wear and tear on the system. This exercise
made me aware that as planners, designers, constructors, and operators, we also should
be spokespeople for the industry so that flushing will no longer be a simple mechanical
“act” and people will begin to understand and appreciate the infrastructure that supports
them in their everyday lives.
Also, please look for information in this issue and also via email and on our website (http://
lowercolumbia.pncwa.org) for some exciting new workshops over the next three months:
-

Activated sludge workshop in July, and

-

Microbiology Workshop in September

Bhargavi Ambadkar
President of the Lower Columbia Section
(BAmbadkar@carollo.com)
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What is Pacific Northwest Clean
Water Association (PNCWA)?
PNCWA is a professional organization for people in clean water industries in the states of Idaho, Oregon, and Washington. Members include wastewater treatment plant operators, consulting engineers, scientists, water and wastewater treatment equipment manufacturers and representatives, and students.
Mission Statement:
“Pacific Northwest Clean Water Association (PNCWA) is dedicated to preserving and enhancing
the water quality in the states of Idaho, Oregon, and Washington. We promote the technical development of our members, the dissemination of information to the public and the advancement of
science needed to protect the water environment.”

What is Lower Columbia Section
(LCS)?
The Lower Columbia Section is one region of the PNCWA encompassing Portland (OR) and
surrounding areas of Northwest Oregon.
What’s Going On in the Lower Columbia Section?
See what’s new, find opportunities for training, and meet your officers at our website. We are
always looking for people interested in getting involved. Check out the Lower Columbia Section’s website and the PNCWA at http://lowercolumbia.pncwa.org.

What is the Young Professionals
(YP) division?
The Young Professionals division of the PNCWA LCS
is open to anyone under 35 years of age or with less
than 10 years of experience in the clean water industry. LCS’s YP events are held quarterly and expose
rising professionals to the fundamentals of
wastewater treatment technology. Industry professionals are encouraged to attend as well. Each event
is designed to promote learning specific to our industry. Events range from touring municipal
wastewater treatment plants, breweries or even happy hour events for networking. If you have an event
you would like to suggest or to learn more about the
PNCWA, please contact the YP Chair:
Hunter Bennett-Daggett (hunter.bennettdaggett@tetratech.com) .
More information on events, as well interesting news bits from around the web can be found on
the group’s Facebook page at www.facebook.org/LCSYP.

“A young
professional is
anyone under
35 years of age
or anyone with
less than 10
years of
experience.”
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FACILITY TOUR: Tri-City Water
Pollution Control Plant
On April 12, 2017 Lower Columbia Section had the opportunity tour the TriCity Water Pollution Control Plant (WPCP).
For those who haven’t visited in person, the plant is visible from the I-205 freeway at Exit 10. It is situated in an industrial zone about three quarters of a mile east of the confluence of the Clackamas and Willamette Rivers in Oregon City.
There are areas under development nearby including a mixed use project, The Grand Cove (for those interested in
wastewater treatment plant odors and proximity to the freeway or mixed use areas, read Odor Control is Understandably Important).
The TriCity WPCP is a ~60 MGD plant within the TriCity service district and under the Clackamas County Water Environment Services (WES) umbrella. The plant includes two processes: conventional activated sludge, and the newer
membrane bioreactor (MBR). Source flows come in from Milwaukie, West Linn, and Gladstone. The TriCity WPCP is
linked to the Kellogg Creek plant in Milwaukie and able to handle ~2 MGD metered flows from Kellogg. This provides
the ability to handle wet-weather surges.
The Headworks of the plant includes vertical bar screens (one 3/8” and two 5/8”) that capture about one truck load a
week of debris coming through the sewer system. Odor associated with the incoming sewage is treated using graduated activated carbon filters and a biological odor control process. The activated carbon filter media gets replaced typically every 5-10 years. From the screens, the influent enters a grit chamber and then flows into the primary clarifiers.
After the clarifiers, the flow is split. Part of the flow enters the conventional activated sludge plant and the other part
enters the MBR side. On the conventional activated sludge side, secondary clarifiers follow the aeration basins and the
water is disinfected using chlorine gas.
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FACILITY TOUR: Tri-City Water
Pollution Control Plant
The MBR was of particular interest. Operators have gained valuable insights while getting a new MBR up and going
and in striving to optimize the operation. The first step at the MBR plant is the use of fine screening with a 5 mil screen.
From the screens, water enters an aeration basin before flowing into the MBR basin. In the MBR basin, water gets
pulled through the membrane fibers leaving behind a majority of the solids. The final step for the water is disinfection
by ultraviolet light (UV).
Solids are treated using two digesters which run in parallel,
and WES will likely add a third digester by 2020 to increase
capacity.
Some unique features were observed. The plant was built in
the 1980s, but with foresight, underground galleys were
included in the original design that make future maintenance and upgrades easier. A weather station on site captures daily rainfall levels. And although not highlighted during the tour, stormwater BMPs (best management practices)
included pervious pavement for infiltration and green roofs.
Surface runoff flows into a vegetated water quality pond.
Standby generators (2.5 MW) are available in partnership
with PGE to run the WPCP if normal power source is disrupted. Class B biosolids from the WPCP are land applied, and
methane is captured for use of the heat
TriCity WPCP performed a peracetic acid pilot experiment as a disinfection alternative and received favorable results.
Paracetic acid would be used to normally replace chlorine gas for disinfection with the benefit of being less volatile.
An interesting video on the pilot is available here:
https://www.youtube.com/watch?v=Kos-vXIH0gE
A published white paper about the process can be found here:
https://www.clackamas.edu/uploadedFiles/
Departments/
Water_and_Environmental_Technology/
Water_Environment_School/Content/
Technology%20-%20Tri-City%20Peracetic%
20Acid%20Pilot.pdf
The tour was informative for long-time industry members, and for the new WES employees who joined for an overview of plant operations. Our Tour Guide was adept at fielding
technical questions and providing context for
how the overall plant systems work together
to provide treatment.
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2016 LCS AWARD WINNER
Blake Raines
Clackamas County Water Environment Services
2016 Operator of the Year Award

Blake is a DEQ Grade III Treatment Plant Operator. He is an integral part of the Water Environment Services (WES) Operations team the Tri-City Water Pollution Control Plant. In
a treatment plant, there is no shortage of problem solving due to operational challenges.
This can often be a stressful work environment, however Blake handles this pressure well
and will rally our team together to resolve the situation. He strives to complete tasks safely, efficiently, professionally, and amiably. Blake exemplifies the mission of our industry,
to protect human health and the environment. Blake always insists on completing the task
properly in order to achieve these goals. Blake worked closely with contractors through
2011 to prepare the MBR facility for operation. Most recently, Blake was instrumental in
implementing the Paracetic Acid disinfection pilot study.
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UPCOMING WORKSHOP: Strategies to Meet
Stringent Nutrient Removal Requirements
The Lower Columbia Section is hosting a workshop on Activated Sludge Wastewater
Treatment Plant Operation to meet Stringent Nutrient Limits on July 20, 2017. The workshop is aimed at operators, process specialists, permit compliance specialists, managers, and engineers. Lunch will be provided and we are applying for CEUs. The specific
subject areas are:







Water quality rules covering nutrients and how they are used to develop permit limits
Phosphorus limits in Oregon NPDES Permits
Ammonia/Nitrate/Total Nitrogen Limits
Nitrogen Removal strategies, processes, results
Phosphorus Removal Process, challenges, results
Implementing and Documenting Process Changes with Team “Buy-in” and demonstrated results

The workshop will be held on July 20 from Noon until 5:00 PM at WES Tri-City Water
Pollution Control Plant. To sign up for the tour go to http://lowercolumbia.pncwa.org
and look for the “Workshop: Strategies to Meet Nutrient Removal Requirements” link
and sign-up online.

ANNUAL PNCWA CONFERENCE

Conference Includes:


Great Technical Program including the new Innovative Technology Track



Vendor and Manufacturer Exhibit Hall



Pre-Conference Workshops



Networking Events



Wastewater Treatment Plant and Natural Treatment System Tours

Register for the Conference at http://www.pncwa.org/register
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Fall 2017 LCS Scholarships Winners
The recipients of the LCS’s Fall 2017 scholarship awards are Chris Leach and Eric Wood.
Both are full time students pursuing degrees at
Clackamas Community College in Water and Environmental Technology.
Christopher Leach would like to eventually run a
drinking water facility in the Columbia Gorge area
and Eric Wood looks forward to being a wastewater
or drinking water operator.
Congratulations to you both!

Wastewater Lesson of the Quarter: MCRT
Instead of our usual Wastewater Challenge Questions this quarter, the LCS has decided
to try something a little different. Over the next year, we plan on providing short
wastewater lessons. Whether the material is brand new or used to brush up on your
knowledge base, this is a great opportunity for some new learning.
For this quarter, John Lewis has put together information on Mean Cell Residence Time
(MCRT). Enjoy!

WHICH MEAN CELL RESIDENCE TIME
(MCRT) IS BEST FOR YOUR FACILITY?
Welcome to summer 2017. Rather than tax you with operational questions in this issue, I
would like to discuss one of the major activated sludge process control strategies used by
wastewater operators as a reliable tool. Mean Cell Residence Time (MCRT) was developed
and refined over the decades and is still used today because it is simple to understand, laboratory/resource friendly, quick to calculate, and gives useful results for sludge wasting
rates.
More on this later.

MCRT is express in days and is a mathematical expression:
MCRT, days =

Mass (pounds or kilograms) retained in the activated sludge system =
Mass (lbs or kg) leaving the activated sludge system each day

Definition of terms and abbreviations that I will use in this presentation:
MCRT
Mean Cell Residence Time
ML
Mixed Liquor
TSS, MLTSS
Total Suspended Solids, Mixed Liquor Total Suspended
Solids
SCETSS
Secondary Clarifier Effluent Total Suspended Solids
WASTSS
Waste Activated Sludge Total Suspended Solids
TP, LBS
Total Pounds in Inventory (calculated by the Pounds Formula)
L, W, SWD, D
Length, Width, Side Water Depth, Diameter
V, VMG
Volume, Volume expressed in Million Gallons
AB, VAB
Aeration Basin, Volume of the Aeration Basin(s)
SC, VSC
Secondary Clarifier, Volume of the Secondary Clarifier(s)
BLT
Thickness of the Sludge Blanket(s) in the SC(s)
VBL
Volume of the Sludge Blanket(s) in the Secondary
Clarifier(s)
Q, QEFF
Flowrate, Treatment Plant Effluent Flowrate
QMGD
Million Gallons per Day of Flowrate
Qgpm
gallons per minute of Flowrate
Cmg/L

Solids Concentration in milligrams per Liter

BLC

Sludge Blanket Solids Concentration (by Sludge Judge),
mg/L
Pounds of Solid Mass
Pounds per Day removed from the AS process
Waste Activated Sludge, Flowrate of the WAS

lbs
ppd
WAS, QWAS

Mass (lbs) of Solids,
in Inventory
Divided By

Mass of Solids
(lbs), removed
daily

Calculating Pounds (lbs)
with help from the
Davidson Pie
Mass (lbs) of Solids,
in Inventory =
Solids
Concentration
in mg/L

Volume of
Inventory,
in MG
Water Weight
8.34 lbs/gal

MCRT is a great tool to help establish activated sludge wasting rates (QWAS). First you establish the
entire mass (lbs) that you have in inventory using conventional laboratory testing and field
measurements. Generally, there are four (4) methods of calculating this solids inventory, starting
with the least amount of treatment plant information (knowledge), and ending with the most
information available. You need only to establish one of the four inventories, as shown below: , ,
, or .
To establish mass (lbs) in inventory (TP) we use the “Pounds Formula”, as shown in the Davidson Pie
and calculated as follows.
=
TP,

LBS

= (Solids Concentration, mg/L)(8.34 the unit weight of water)(Volume of Inventory, MG)

Methods to calculate the numerator (top portion) of the MCRT formula:
Inventory.

Mass (lbs) of Solids (TP), in


If you only know the Volume of the Aeration Basin(s), you will have “Inventory” mass based on the Pounds
Formula knowing only the concentration of MLTSS within the AB(s), Cmg/L, and the Volume(s) of the AB(s), VAB,
in MG.
TP, LBS = (MLTSS, mg/L)(8.34)(VAB, MG)
 In addition to knowing the values in , if you additionally know the Volume(s) of the Secondary Clarifier(s) , VSC,
in MG, then “Inventory” mass is based on the Pounds Formula knowing the concentration of MLTSS within the
Aeration Basin(s), Cmg/L, and the combined Volumes of the AB and SC, (VAB + VSC) in MG.

TP,

LBS

= (MLTSS, mg/L)(8.34)(VAB + VSC, MG)

In addition to knowing the values in , if you are able to determine the thickness of the sludge blanket(s) that
settle in the secondary clarifiers (i.e. using either a “Blanket Depth Finder” or “Sludge Judge”), then determine
the Volume occupied by the sludge blanket(s) and express that Volume in MG you will have the “Blanket” Volume
(VBL). Next, you need to determine the solids Concentration of the RAS or WAS, in mg/L; this may take
additional laboratory time to get this concentration.
Now, TP calculation using this method () uses the mass from the ABs based on MLSS concentration alone,
while it assumes that within the SCs, the concentration of Solids contained within the Sludge Blanket(s) is an
average of the concentration of the MLTSS (top of the blanket) and concentration of the RASTSS or WASTSS
(bottom of the blanket). Then TP “Inventory” mass can be calculated based on the Pounds Formula knowing
more information about the concentration solids in the SCs.
TP, LBS = (MLTSS, mg/L)(8.34)(VAB, MG) + (MLTSS, mg/L + RASTSS, mg/L)(8.34)(VBL, MG)
2
(Blanket Thickness, feet)(VSC, MG) .
Where, VBL, MG =
(Average Secondary Clarifier Depth, feet)

 Lastly, we have what some call the best way to estimate solids contained within the SC. This method involves
knowing both the “Blanket” Volume (VBL), as described in () above, but an additional laboratory test that
involves actually sampling the mixed contents of the Sludge Blanket and determining the TSS on the blanket
contents. This is done using a sample tube (aka “Sludge Judge”), then lab testing the sludge blanket (solids
component) only for TSS. This method gives a truer representation of actual BLTSS. Then TP can be calculated,
as follows:
TP, LBS = (MLTSS, mg/L)(8.34)(VAB, MG) + (BLTSS, mg/L)(8.34)(VBL, MG)

Now that you have calculated the numerator (top portion) of the MCRT formula, we need to
calculate the denominator (bottom portion).
The method (only one way) used to calculate the denominator (bottom portion) of the MCRT
formula: Mass (lbs) of Solids removed from the process each day (d), or pounds per day (ppd).

Calculating Pounds per
Day (ppd) with help
from the Davidson Pie

There are two flow streams that remove solids from the process:
Solids that leave the treatment facility within the plant effluent and enter
The environment are monitored by the permit process and are referred to
As “unintentional wasting”. Values here are normally <20 mg/L.
Solids that are purposefully removed from the treatment process are known
as Waste Activated Sludge (WAS) and are referred to as “intentional wasting”.
Therefore, Total Pounds (TP) leaving the activated sludge process each day is
a simple addition of “unintentional wasted” pounds and “intentional wasted”
pounds. Values here can range widely from hundreds to ten thousand mg/L.
ppd “unintentional wasted” = (SCETSS, mg/L)(8.34)(Q plant flowrate, MGD)
ppd “intentional wasted”

TP wasted, ppd =
TP wasted, ppd =

(SCETSS, mg/L)(8.34)(Q plant flowrate, MGD)

+

Solids
Concentration
in mg/L

(WASTSS, mg/L)(8.34(QWAS, MGD)

=

Flowrates
Q, in MGD

Water Weight
8.34 lbs/gal

= (WASTSS, mg/L)(8.34(QWAS, MGD)

+

Mass of Solids
removed daily (ppd)

Conventional Activated Sludge System (CAS)

Secondary
Clarifier
Effluent
(SCE)

Primary
Clarifier
Effluent

Secondary
Clarifier (SC)
Aeration
Basin (AB)

Sludge
Blanket

Return Activated Sludge (RAS)

Intentional
Wasting

Waste Activated
Sludge (WAS)

Unintentional
Wasting

https://www.youtube.com/watch?v=9EXMWC2uac4

Mass (lbs) of Solids,
in Inventory

MCRT, days =

Divided By

Mass (lbs) of
Solids, removed
daily

If you need more help
GO HERE

MCRT, days =

Use 1 of the 4 available “Solids Inventory” formulae

 or  or  or 

.

(SCETSS, mg/L)(8.34)(Q plant flowrate, MGD) + (WASTSS, mg/L)(8.34(QWAS, MGD)

Try this example:

What is the approximate MCRT, days?
A.
2
B.
5
C.
8
D. 11
E. Nothing is even close to the right answer

Solving the MCRT problem:
1.

BLT =
1.5 ft.

“Sludge Judge” Corer

An activated sludge treatment facility has one aeration basin (AB) and one circular secondary clarifier (SC). The
physical measurements are:
AB: L =114 ft, W = 100 ft, SWD = 20 ft.
SC: D = 145 ft, SWD = 14 ft
Instrument data readings are taken and results show:
= 10.0 MGD
QEFF
QWAS = 105 gpm
BLT
= 1.5 ft
See Pictures
on the Right
= 250 mg/L
BLC
Laboratory data provided as shown below:
MLTSS = 2,500 mg/L
WASTSS = 5,800 mg/L or (0.58%)
SCETSS = 3.5 mg/L

Blanket sampled for TSS.
BLCTSS = 250 mg/L

We must decide which of the 4 “Solids Inventory” formulae is most appropriate
 We have linear measurements on both the aeration basin and the secondary clarifier
 We have a “sludge judge” measurement within the secondary clarifier which gives us both sludge
blanket thickness (BLT) and laboratory results on the solids concentration within the blanket (BLTSS).

2. We will choose method  to inventory our Total Pounds (TP) of solids in inventory.
3. We can now establish the MCRT formula using the best information that we have:

Inventory TP, LBS = (MLTSS, mg/L)(8.34)(VAB, MG) + (BLTSS, mg/L)(8.34)(VBL, MG) 
Wasted TP,ppd = (SCETSS, mg/L)(8.34)(Q plant flowrate, MGD) + (WASTSS, mg/L)(8.34)(QWAS, MGD)

MCRT, days =

4. Convert the linear measurements (L, W, D, SWD, and BLT) to volumes (V), in MG.




VAB = (114 ft)(100 ft)(20 ft)(7.48 gal/1 ft3)(1 MG/1,000,000 gal)
VSC = (π/4)(145 ft)2(14 ft)( 7.48 gal/1 ft3)(1 MG/1,000,000 gal)
This represents the fraction of volume in the secondary
VBL = (1.5 ft)(1.729 MG)
clarifier occupied by the sludge blanket (VBL).
(14 ft)

= 1.705 MG
= 1.729 MG
= 0.185 MG or 11% of VSC

5. Convert the instrument flowrate for QWAS from gpm to MGD:
 (105 gpm)(1 MGD/694.4 gpm) = 0.15 MGD

This is a simple conversion from gpm to
MGD, knowing that 1 MGD = 694.4 gpm

6. Substitute the information from above and the laboratory data provided into the MCRT equation:

MCRT, days =

(2,500 mg/L)(8.34)(1.705 MG) + (250 mg/L)(8.34)(0.185 MG)
(3.5 mg/L)(8.34)(10 MGD)
+ (5,800 mg/L)(8.34)(0.15 MGD)

MCRT, days = (35,549 lbs) + (386 lbs) =
(292 lbs) + (7,256 lbs)

MCRT ≈ 5 days, therefore Answer is B

(35,935 lbs, TP in inventory)
(7,548 ppd, Pounds lost each day)

= 4.76 days

ANSWER

Now that we have solved the basic academic question concerning MCRT, we have an answer and we are happy
that we got it right, let’s understand what is valuable about this particular activated sludge process control strategy.
Let’s review what we know about MCRT:
1. MCRT gives a snap-shot of the length of time we hold (inventory) our solids (including all those lovely bugs).
2. By plotting/graphing MCRT with concurrent effluent BOD/TSS lab results, and considering weather, time of
year, temperature, industrial interferences, etc., we can begin to show a trend between the lowest/best
effluent conditions and the associated MCRT. In general a normal MCRT is between 5 and 15 days. You
could look at that and say “I keep my bugs for a week or two before I send them out to the farm”. If you
have chosen a “target” MCRT for your facility, then you “fix” the average length of time you want to keep
those bugs working.
3. Establishing a “target” MCRT now allows you to solve for the variable QWAS (the flowrate of waste activated
sludge solids you want bleed from your system to keep the bugs in balance).
Bang! You’re
Wasted

We will work with a reasonably basic situation including limited laboratory results/resources. Here is what we know:
 Physical measurement of one aeration basin and one secondary clarifier, converted to volume.
o VAB = 1.0 MG
o VSC = 0.5 MG
 TSS lab results for the aeration basin, waste sludge line, and treatment plant effluent.
o MLTSS = 3,000 mg/L
o WASTSS = 10,000 mg/L (1.0% solids)
o SCETSS = 15 mg/L
 Instrument data for plant flowrate Q.
VSC, MG
o QEFF = 4.50 MGD
V
,
MG
AB
 Target MCRT, established after a year of data collection
o MCRTT = 7.5 days
 Appropriate MCRT equation
o MCRT formula employing Solids Inventory Method: . All we know are the volumes for
both the aeration basin and the secondary clarifier, (VAB + VSC, MG).

MCRTT, days =

(MLTSS, mg/L)(8.34)(VAB + VSC, MG) 
(SCETSS, mg/L)(8.34)(QEFF, MGD) + (WASTSS, mg/L)(8.34)(QWAS, MGD)


MCRTT, days =

Solve the equation for QWAS, MGD
o Note: Since the unit weight of water (8.34 lbs/gal) shows up in each of the components
on the right side of the equation, this can be factored out, and the equation reduced:

(MLTSS, mg/L)(VAB + VSC, MG)
(SCETSS, mg/L)(QEFF, MGD) + (WASTSS, mg/L)(QWAS, MGD)
o

QWAS, MGD =

Rearrange the equation to solve for QWAS, MGD

(MLTSS, mg/L)(VAB + VSC, MG) – (MCRTT, days)(SCETSS, mg/L)(QEFF, MGD)
(MCRTT, days)(WASTSS, mg/L)

o
QWAS, MGD =

Substitute the known information to obtain the QWAS, MGD

(3,000)(1.0 + 0.5) – (7.5)(15)(4.5)
= 0.05325 MGD ≈ 37 gpm
(7.5)(10,000)

ANSWER

If you had a 100 gpm WAS pump, you would operate it 37% of the time, or 22 minutes out of every 1.0 hour.
In summary:
You now have at least one tool to include in the array of strategies that you employ as a process control analyst for your
activated sludge facility.
Tomorrow?
Where are we going with MCRT, SRT, or DSRT? Bring yourself up-to-date on the ever-changing development of
modifying the MCRT calculation to include on-line instrumentation, moving from TSS to TVSS, new wasting point(s) from
the activated sludge process, and other emerging considerations to give the operator the best, most reliable, quickest tool
with which to “control” the treatment of municipal wastewater. Read this article and you will see where we may be
going.
Implementation of solids retention time (SRT) control in wastewater treatment
Good Luck.

Michael Porter is a professor at Harvard Business School

References:
Control of Activated Sludge by Mean Cell Residence Time, David Jenkins and Walter E. Garrison
Journal (Water Pollution Control Federation) Vol. 40, No. 11 (Nov., 1968), pp. 1905-1919
Facilities for Controlling the Activated Sludge Process by Mean Cell Residence Time, Max E. Burchett and George
Tchobanoglous
Journal (Water Pollution Control Federation) Vol. 46, No. 5 (May, 1974), pp. 973-979
Definition and Calculation of Mean Cell Residence Time, David G. Deaner and Stanley Martinson
Journal (Water Pollution Control Federation) Vol. 46, No. 10 (Oct., 1974), pp. 2422-2424
Reference material will be provided if requested,
Submitted by:
John Lewis, PE, RS
Retired

Wastewater Aquatic Microbiology Workshop
September 7-8, 2017
Registration Form
Please print CLEARLY
Date

Date of Birth (Month/day/year)--REQUIRED

Last Name

First Name

Street Address

Cell Phone

City

State

ZIP

Email Address

Employer

Work Phone

Employer Street Address

Course – Sec #

City

State

Course name

Cred.

Time

Wastewater Aquatic
Microbiology

1.4 CEU

8am3:50pm

ZIP

M

T

W

TH

F

Room

Dates of
Course

X

X

DJ190

9/7-9/8/2017

Credit Card Payment NOT Accepted
Make check payable to: PNCWA –
Amount Enclosed
Course Fee

Lower Columbia Section

□

$325
$
Please return form and fee to:

Joel Borchers
Clean Water Services
16060 SW 85th Avenue
Tigard, OR 97224
DO NOT SEND REGISTRATION TO CLACKAMAS COMMUNITY COLLEGE.
One registration per person. You may duplicate this form for multiple registrations

For Office Use
Only

CEUs

Sponsored by the

Pacific Northwest Clean Water Association
Lower Columbia Section

Wastewater Aquatic Microbiology Workshop
September 7-8, 2017
Location:
Clackamas Community College
19600 Molalla Avenue
Oregon City, Oregon
DeJardin Hall
DJ190

Course Schedule
Thursday, September 7
8-9am
Microscope Use and slide making
9-10am
Basic bacterial shapes
10:15-11am Aseptic Techniques
11am-12pm Slide/smear preparations
12:30-1:30pm Gram staining and slide making
1:30-2:30pm Neisser staining and slide making
2:45-4 pm
Bacterial Filamentous organism
identification

Friday, September 8
8-9am
Common Protozoa in sludge
9-10am
Wastewater protozoa analysis
10:15-11am Wastewater plant microbiological
characteristics
11am-12pm Wastewater treatment plant
operation based on plant
microbiology
12:30-1:30pm Wastewater treatment plant
microbiology of the influent
1:30-2:30pm Wastewater treatment plant
microbiology of the aeration basin
2:45-4 pm
Wastewater treatment plant
microbiology of the effluent

School/facility Information

Registration Information:

Naomi Sether

Joel Borchers

Administrative Assistant
Clackamas Community College
Water & Environmental Technology

Pacific Northwest Clean Water Association
Lower Columbia Section

(503) 503-594-3345
naomis@clackamas.edu

(503) 547-8177
BorchersJ@CleanWaterServices.org
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SUPPORTERS OF PNCWALOWER COLUMBIA SECTION

Thanks to these sponsors!
The Lower Columbia Section strives to provide educational opportunities for those in the
field of wastewater treatment. We work to do that by offering social events, scholarships,
workshops and promoting plant tours around the area. None of this would be possible
without the generous support of our sponsors.
On behalf of the entire Lower Columbia Section of the Pacific Northwest Clean Water Association, we would like to thank:

Carollo Engineering

JBI Water & Wastewater

Kennedy/Jenks Consultants

MurraySmith

MWH

ADVERTISING OPPORTUNITIES ARE NOW AVAILABLE!
Contact Jeff Hart at JeffHart@KennedyJenks.com
for information on sponsorship and advertising.
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PNCWA – Lower Columbia Section CONTACTS
Name
Bhargavi

Officers

E-MAIL

President

BAmbadkar@carollo.com

Jeff Hart

Vice President

JeffHart@KennedyJenks.com

Jeanette
DeCastro

Secretary-Treasurer

DecastroJ@SherwoodOregon.gov

Website Chair

BorchersJ@CleanWaterServices.org

Scholarship Chair

Tim.Munro@ci.mcminnville.or.us

Young Professionals
Committee Chair

Hunter.BennettDaggett@tetratech.com

Awards Chair

MAStone@olsd.net

Ambadkar

Joel
Borchers

Tim Munro

Hunter
BennettDaggett

Monica
Stone
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WEF/PNCWA/LCS – Mark your Calendars!

When

Where

What

Affiliation

Contact

July 20,
2017

Gladstone,
OR

Strategies to Meet
Stringent Nutrient Removal Requirements

LCS

http://lowercolumbia.pncwa.org/
workshop.html

Sep 7-8,
2017

Oregon City,
OR

Wastewater Aquatic
Microbiology Workshop

LCS/CCC

BorchersJ@CleanWaterServices.org

Sep 30—
Oct 4,
2017

Chicago, IL

WEFTEC

WEF

http://www.weftec.org/attend/register/
for-attendees/

Oct 2225, 2017

Vancouver,
WA

Annual PNCWA Conference

PNCWA

http://www.pncwa.org/register

Contact Jeff Hart at JeffHart@KennedyJenks.com
to advertise your event in our newsletter.
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Want to feature your project in our
newsletter?
If you have an interesting project, a new process, or are just plain proud of your plant,
let us know. We can organize a showcase for your project. Contact Jeff Hart and let him know that you want to show off!
(JeffHart@KennedyJenks.com)
We’re on the web! http://lowercolumbia.pncwa.org

A little clarification regarding a couple of questions from our last issue:
10) A BOD can be removed from the incubator at 5 days plus or minus:
A. 1 hour

B. 2 hours

C. 3 hours

D. 4 hours

It turns out the correct answer is ….. “It depends on who you talk to.” The University of
Georgia and the University of Pennsylvania both say that +/- 3 hours is fine. The USGS
says that +/- 4 hours is fine. However, the 22nd Edition of Standard Methods is +/- 6
hours. Previous editions don’t address the issue at all, other than to say, record the
reading within 30 minutes of removing the bottles from the incubator. Until the US
Congress enters a decision to adopt methods from the 22nd Ed of Standard Methods
and the results are published in the Code of Federal Regulations, there isn’t a good
answer to this question. It could be All of the Above or None of the Above. It’s also
worth noting that the 23rd Ed of Standard Methods will be released very soon. Currently, the Code of Federal Regulations recognizes the 20th and 21st editions of Standard Methods.
16) Which of the following tests would give the fastest indication of toxicity in an activated sludge process?
A. Oxygen Uptake Rate (OUR)
servation

B. Settleometer

C. MLSS

D. Microscopic Ob-

20 years ago, Standard Methods replaced the word Utilization with the word Consumption. They thought that Utilization implied a biochemical or biological use of Oxygen and this test only shows that the Oxygen was consumed. The Oxygen could have
been consumed for any unexplained reason such as the oxidation of iron, sulfur or other chemicals. Prior to that, some people replaced Utilization with Uptake.

